The literature on Optimal Currency Areas (OCA) has identified several channels for the ex post justification of common monetary areas based on the synchronicity criterion.
 Table des 
Introduction
According to the theory of optimum currency areas (OCA), business cycle synchronicity is a key criterion for creating a common monetary area. 1 The OCA theory outlines that the key requirement for suitable monetary zones is the symmetry of shocks. Such similarity of shocks offsets the costs induced by the delegation of the monetary policy a regional central bank, the unilateral pegging of currency to a foreign one, or the adoption of foreign currency as a legal tender. Under such cases, monetary policy is no longer targeted to country specific objectives.
Business cycle synchronicity is relatively low in existing or envisaged African monetary zones (Tapsoba, 2009 ). However, this finding is not irreversible because synchronization may be endogenous to the integration process. It is possible that entering in a monetary zone arrangement fosters the synchronization of shocks among countries. This is the argument defended by Rose (1997, 1998) for the countries of Europe. They suggested that the traditional OCA paradigm does not provide the full picture of the (a)symmetry of shocks within a monetary zone since some parameters such as the trade integration and the business cycle synchronicity are not irrevocably fixed and maybe endogenous to the integration process itself. On the one hand, business cycle synchronicity creates appropriate conditions for monetary zones which, in turn, increase internal trade and, on the other hand, the degree of trade integration may increase the synchronicity of business cycles. In these matters, the literature focused mainly on the role of trade, specialization, and financial integration (Baxter and Kouparitsas 2005 , Rose and Engel 2002 , Imbs 2004 ).
In a seminal article, Darvas et al. (2005) show for OECD (Organization for Economic Co-operation and Development) that the similarity of fiscal stances could lead to the synchronization of economic shocks, and from there promotes a framework in line the OCA theory. The authors explain that idiosyncratic shocks may be the result of irresponsible fiscal policies, i.e. high and persistent fiscal deficits. Fiscal divergence due to the existence of excessive and persistent fiscal deficits in some countries compared to others may also explain the macroeconomic volatility observed in the OECD countries.
Macroeconomic convergence programs are often used to bring domestic politics closer and foster the monetary integration process. This is a characteristic of existing or future monetary zones. Before an economic or a monetary zone can exist, a series of criteria are usually established, and observance of these criteria are sometimes a requirement for joining the monetary zone. Usually, the creation of a monetary zone or union is predicated to the compliance of monetary and fiscal convergence programs, which at first glance have no direct connection to the theory of OCAs (Darvas et al. (2005) .
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Such programs intend to align domestic policies regarding fiscal deficits, public debt, inflation, interest rates, and exchange rates. The criterion on the fiscal deficit is probably the most basic condition in various macroeconomic convergence programs which has the objective to bring fiscal stances close to a given norm (usually set as a ceiling in percent of GDP). As an example, Darvas et al. (2005) take the case of the Treaty of Maastricht. Because of its numerical criteria on public deficit and public debt levels, the Treaty has defined eligibility conditions for countries joining the euro zone. Darvas et al. (2005) give the example of Italy which, to comply with the Maastricht criteria, lowered its fiscal deficit significantly (it surpassed 10 percent of GDP in 1992), to less than 2 percent in 1999. This shows the great extent to which joining an economic or monetary integration provides incentives for countries to embark on fiscal convergence.
This article focuses on the role of African RECs through their convergence programs on the similarity of fiscal stances in Africa. In Africa, several integration arrangements (WAEMU, CAEMC, ECOWAS, COMESA, EAC and SADC) have adopted coordination mechanisms to help the convergence of fiscal stances (see Table 1 among African countries using an empirical approach and a panel data approach that control for unobservable country characteristics. We explore which type of RECs brings more convergence of fiscal stances. To the best of our knowledge, there is no study that analyzes the drivers of fiscal convergence in Africa. This paper proposes to close the gap.
Our key results are as follows. In Africa, RECs in general and monetary zones reduce significantly fiscal divergence between countries. The study contributes to the literature by providing a strong argument in favor of auto-validation of African monetary zones, despite the current low levels of synchronicity and trade intensity. The study also shows that, monetary zone is the most effective type of RECs in reducing fiscal divergence.
The remainder of this article is structured as follows. Section 2 presents a background section including a brief literature review. Section 3 discusses the methodology and the data used. The results are described in Section 4. Section 5 is the conclusion.
I. Background
Overview of African RECs
The adoption of a currency union is the overarching objective for most RECs in Africa. Since the early days of independence, Several RECs have emerged in Africa help the regional economic integration. Regional integration is considered by African policymakers to raise the low level of intra-regional trade, promote economic growth, and integrate the global economy.
The landscape of economic and monetary integration in Africa is quite diversified ( There are two main arguments supporting the adoption of fiscal convergence programs in monetary zones. First, imposing limits on the fiscal deficit and debt ratios prevents volatile and unstable public finances of one country from negatively affecting other members of the monetary zone. It could do so by putting pressures on the common central bank to monetize public spending (Buti and Guidice (2002) , Beetsma (2001) and Dixit (2001)). For instance, when a member country is faced with an adverse shock, it can run excessive deficits to fully stabilize its economy and neutralize the impacts on production. However, other member countries will be affected by the externalities of the deficit (spillover effect) from that country through a negative shock (production losses) due to the increase in the common interest rate if they do not increase their public spending in response to this shock. Second, implementing fiscal policy rules in a monetary zone is supposed to strengthen the credibility of fiscal policy (Creel et al. (2001) ). The need for coordinating the economic policies of member countries is also an argument in favor of adopting fiscal rules in a monetary zone. They are supposed to ease the task of the common central bank by preventing conflicts of objectives, such as higher public deficits and lower policy interest rates (Besancenot et al. 2003) .
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In the literature, there is no consensus about the positive impact of fiscal convergence programs once countries enter a monetary zone. In the case of the European Currency union for instance, many critics consider that the Stability and Growth Pact (SGP) -which is supposed to ensure better fiscal performances of the member states -is unsustainable because of strategic debt accumulation of member states (McKay (1999) , Ferguson and Kotlikoff (2000) ). The loss of monetary sovereignty could encourage countries to use fiscal policy to dampen asymmetrical shocks they are facing. Under these conditions, the monetary zone could well promote fiscal divergence, notwithstanding the preestablished rules and enforcement mechanisms. On the empirical grounds, Kocenda et al. (2008) for instance empirically examine the fiscal convergence of ten European Union (EU) recent members using the Maastricht fiscal convergence criteria. They relied on beta and sigma-convergence tests of the new members in comparison to the Maastricht benchmarks, as well as the EU-15 figures. The results show poor fiscal performances in the European Union in general, suggesting that currency unions do not necessarily encourage fiscal convergence for its members. However, the work of Busemeyer (2004) has shown that the process of European monetary integration and the Stability and Growth Pact have had a positive impact on budgetary performance. In a recent work, Bertarelli et al. (2014) evaluate the impact of the Euro on the process of fiscal convergence. Their results show a fast convergence of public deficits over the nineties, replaced by a divergence trend in the following decade. Moreover, their findings give some support to the view that the common currency encouraged convergence of total expenditure and revenue. Limited to government spending, this conclusion is confirmed by Ferreiro, 7 and Gomez (2009, 2013) .
Most studies on macroeconomic convergence programs on African countries focused on the CFA Zones: the WAEMU and the CEMAC. Empirical studies show that the program led to a relative convergence of the fiscal stances in the two zones. For WAEMU, Bamba (2004) used the Kalman filter methodology for the 1980-2001 period. He concluded that there was an overall convergence of the tax intake2 but the analysis of fiscal balances shows alternatively phases of divergence and convergence. Tanimoune and Plane (2005) used the sigma-convergence approach and focused on the 1994-2002 period. They found that since the 1994 devaluation and the adoption of a formal macroeconomic convergence program, the fiscal performance of this currency union has improved. The results showed that the primary fiscal balances and debt ratios have converged significantly. Sarr and Ndiaye (2011) found that there was a sigma-convergence in fiscal balances over the 1980-2005 period. For the primary balance and overall fiscal balance, the authors showed that the convergence process began before the implementation of the WAEMU macroeconomic convergence program and was connected to structural adjustment programs in member states with IMF and World Bank support in the 1980s (the programs aimed for better fiscal discipline). Cabrillac and Rocher (2013) obtained that, between 1994 and 2011, fiscal stances and debt levels have moved closer together. For CEMAC, N'Kodia (2011) found that there was a significant convergence of the main variables from 1989 to 2009. These dynamics can be explained by several factors: CFA Franc institutional mechanisms, the effects of the structural adjustment programs, and the devaluation of the CFA Franc. As for the WAEMU, Cabrillac and Rocher (2013) showed that the implementation of macroeconomic convergence programs in the CEMAC helped converge debt levels but fiscal deficits followed a dispersion trend.
There a few studies for other RECs. only Carmignani (2005) focused on the COMESA region between 1980 and 2002. He found a succession of convergence and divergence phases of the key macroeconomic variables. Regarding fiscal indicators, the regional dispersion of fiscal deficits was substantial. Deficit levels remain generally high compared to established criteria despite progress observed in the 1990s. The next section discusses the empirical section.
II. Empirical Strategy 1. Methodology
In this section, we describe the methodology and the data used in the study. The empirical methodology follows a bilateral approach. We form a large dyadic panel dataset. The panel data allows controlling for country-specific and time-specific factors. We assume two countries and which are members of a regional economic community or monetary zone. We estimate the impact of RECs on the divergence of fiscal stances though the following model:
(1) Ferdi WP n°233  Gammadigbe V., Issifou I., Sembene D., Tapsoba S. J.-A. >> Fiscal Convergence in Africa … 8 is a measure of fiscal divergence between countries and at a period . Formally, the divergence is computed as the absolute difference between the levels of this variables in the two countries . Two countries become "fiscally divergent" when as the previous difference calculated (in absolute value) increases and "converge fiscally" when the difference calculated (in absolute value) is close to zero. It is worth noting that fiscal convergence is observed between two countries when, over a long period, their budget surpluses or deficits relative to GDP remain close to each other. A fiscal divergence due to a short-term asymmetric shock experienced by a country does not put fiscal convergence with another country into question.
is a dummy variable taking the value one if both countries in the pair belongs to a same regional economic community (REC) and zero otherwise.
is a vector of control variables based on the literature on fiscal reaction functions. We include three types of control variables: economic and institutional variables.
 The first economic control variable is a measure of fiscal divergence between debt ratios in percent of GDP ( ). An increase in the debt ratio leads to an improvement in the budget because of the need for adjustment it creates. Tujula and Wolswijk (2004) found for OECD countries from 1970 to 2002 that countries which experience rapid increases in debt ratios make greater efforts to improve their fiscal deficits. Crespo-Cuaresma et al. (2011) obtained a similar result for the countries of the euro zone by showing that countries with disparate debt-to-GDP ratios tend to have divergent fiscal stances. When debt levels in percent of GDP are close, countries might face similar adjustment needs and incentives to run similar fiscal stances. More divergent debt levels may lead to divergent fiscal policies. The expected sign for this variable is positive.
 We include the divergence of growth rates ( ) and the divergence inflation rates ( ) of the countries. Based on tax smoothing models developed by Barro (1979) and Lucas and Stokey (1983) , the similarity of growth rates between countries could explain the convergence of fiscal deficits. These models suggest that negative shocks on production or temporary positive shocks on spending may be fully reflected in deficits. More divergent growth levels may lead to divergent fiscal policies. The expected signs of these variables are positive.
Following the twin deficits theory, as suggested by Checherita-Westphal et al. (2017), we also consider the divergence current account balances ( ) as potential determinant of the divergence of fiscal balances between countries in the pair. We expect a positive coefficient associated with the current account balance divergence according to the twin-deficit hypothesis.
, , , and are computed using the same strategy for the dependent variable . For institutional variables, the literature 6 highlights the role of political stability, the level of democracy, rule of law, and fiscal rules. These institutional variables were transformed into divergence indicators following the approach described above: the role of political stability ( ) for the divergence in terms of political stability, the level of democracy ( ) for the divergence in terms of degree of democratization, for the divergence in the rule of law scores, and a dummy variable taking one the value of 1 when the countries in the pair adopt a fiscal rule and 0 otherwise. We also control for the participation in IMF programs . is a binary variable that takes the value of 1 if the two countries in the pair have IMF programs and 0 otherwise. We expect positive coefficients associated with the institutional variables. Negative signs are expected for fiscal rule adoption and the participation in IMF programs.
Admittedly, estimating equation (1) is challenging because of the potential endogeneity. The first challenge is the reverse causality between fiscal divergence and the participation in a REC since coordination of policies in a REC may affect the similarity of fiscal stances of member countries. It is plausible that countries that form RECs and monetary zones are those that fiscally converge. Countries that fiscally converge in a given zone are more suitable to join a REC or a monetary zone. To address this endogeneity issue, the literature recommends making use of external instruments that would be related to the participation in REC without affecting similarity of fiscal stances. However, an appropriate instrument for a REC is hard to find, which is further complicated by the fact that the REC variable is a dummy variable. Moreover, there is little evidence in the political economy literature that countries join RECs or monetary zones to reduce their levels of fiscal divergence (Tsangarides et al. (2006) and Masson and Pattillo 2004) . Based on the arguments above, in our analysis we choose to treat RECs or monetary zones as an exogenous variable with respect to fiscal divergence. Equation (1) is estimated using the panel LSDV method including country fixed effects and temporal effects. In addition, controlling for countries and year fixed effects should limit the potential endogeneity problem by controlling for (i) unobserved time-invariant factors that affect both fiscal divergence and REC and (ii) time-varying factors that affect both fiscal divergence commonly across pairs of countries. Time fixed effects ( ) are introduced in the empirical model as dummy variables for each year and and stand for country fixed effects. The hypothesis of country fixed effects that do not vary in time can also be used to check the unobservable variables that are specific to each country. The introduction of time-invariant fixed country effects allows to control for the unobservable variables specific to each country. Another technique often used in the literature is the generalized method of moments (GMM), which is particularly suitable for dynamic panels. We use this methodology to check the robustness of our estimate). The term represents the common error. All estimates are corrected for the autocorrelation and the heteroskedasticity. (2004) and for the remainder of the analysis, we focus mostly on the expenditure based indicator to capture the true stance of fiscal policies in African counties. 7 The fiscal divergence indicator was calculated using public spending (FD1). Fiscal divergence indicator based on balances (FD2) will be used in robustness checks. Overall, the dataset covers 54 African countries from 1990 to 2015. Because of data availability, we are left with a panel dataset with a maximum possible sample size of 37,206 observations; 1,431 bilateral country-pairs with 26 annual observations per country-pair. Descriptive statistics are presented in tables 2 and 3. Table 2 reports the averages of the fiscal divergence indicators (expressed in percent of GDP) discussed above. These descriptive statistics reveal that, on average, pairs of countries that belong to a same REC have more convergent fiscal stances than the ones without a REC arrangement. This performance is statistically significant (at the 1 percent level) for the divergence indicator based on fiscal balance. In the same vein, Table 2 shows that fiscal convergence deepens with the degree of monetary integration. Across the two fiscal indicators examined, monetary zones have lower fiscal divergence compared to RECs as well as currency unions relative to monetary zones. These differences are all statistically significant (at least at the 10 percent level). The next section discusses the key results.
7 Reinhart, Kaminsky and Végh (2004) among others have questioned the accuracy of fiscal balance indicators in assessing of fiscal policies, mainly on two grounds. First, the fiscal balances (generally determined as a percentage of GDP) reflect the outcomes of policy, and are affected only endogenously by the actions of policymakers. For this reason, the direction of comovements between these fiscal indicators and economic cycles might be ambiguous. Second, expressing fiscal variables as proportions of output could yield misleading results because the cyclical fiscal stance may be dominated by the cyclical behavior of output. Reinhart, Kaminsky, and Végh (2004) advocate an approach that involves judging fiscal cyclicality by assessing the direction of co-movements between fiscal policy instruments, such as tax rates and government spending. For many developing countries, including African countries, the lack of comprehensive and systematic data on tax rate implies that government spending is probably the most reliable indicator for judging fiscal policy (Mpatswe, Tapsoba and York 2011).
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Baseline
In this section, we discuss key results based on the estimation of the Equation (1) using the divergence between public expenditures expressed in percent of GDP. Results are reported in The first column reports baseline results without the variable for REC. This helps highlight the classical determinants of fiscal convergence. The R-squared is 0.49 implying that the drivers selected explains about half of the variance of the fiscal divergence indicator. As expected, there is strong evidence that countries divergent in terms of debt to GDP ratios, inflation rates, and growth rates are also fiscally divergent. The associated coefficients are positive (0.005, 0.039 and 0.00005) and statistically significant at the 1 percent level. A one standard deviation (SD) decrease in the divergence of public debt to GDP ratios, inflation rates, and growth rates respectively would reduce the divergence of fiscal stances by 0.071, 0.118, and 0.082 respectively. Surprisingly, the divergence of the current account balances reduces the divergence of fiscal stances. The associated coefficient is negative (-0.023) and statistically significant at the 1 percent level. A one standard deviation (SD) decrease in the divergence of the current account balances would increase the divergence of fiscal stances by 0.035. The negative coefficient (-0.023) and significant sign at 1 percent of the parameter of this variable seems to invalidate the hypothesis of twin deficits. However, the indicator considered in this regression is the divergence of public expenditure, instead of the divergence of fiscal balances.
Regarding institutional variables, the estimates show that political stability plays a significant role in the similarity of fiscal policies. Divergence in political stability translates into divergent fiscal stances. The estimated coefficient is positive (0.281) and statistically significant at the 1 percent level. A one standard deviation (SD) increase in the divergence of political stability scores would increase the divergence of fiscal stances by 0.046. When countries adopt simultaneously fiscal rules, fiscal stances tend to become similar. The associated coefficient is negative (-0.351) and statistically significant at the 10 percent level. The presence of fiscal rules in countries would reduce the divergence of fiscal stances by 0.351. The implementation of an IMF program simultaneously seems to accelerate fiscal convergence in African countries. The coefficients associated with the dummy is negative (-0.267) but not significant at the conventional levels.
In the second column, we introduce the variable REC. As expected, we found that being a member of a same REC reduces significantly bilateral fiscal divergence. The associated coefficient is negative (-0.74) and statistically significant at the 1 percent level. Being a member of a same REC reduces the divergence of fiscal stances by 9.20 percent. These results show that countries organized in regional economic communities have positive influences on their fiscal.
If being member of a REC improves the convergence of fiscal stances, a relevant question is what type of REC is more effective in accelerating fiscal convergence. In this paper, we consider three forms of REC: simple REC, a monetary zone, and a currency union. To address this question, we consider two subsamples: sample of RECs and sample of monetary zones (MZ). Once again, the divergence in public spending is the preferred indicator for this test.
The first sample includes pairs of countries belonging to a REC (see Figure 1 of Table 4 , column [3] . They show that when the overall sample is reduced to pairs of countries belonging to a REC, monetary zone arrangements make the difference. The associated coefficient is negative (-1.539) at the 5 percent level. Relative to simple RECs, the presence of MZs in countries reduces the divergence of fiscal stances by 1.539. Countries belonging to a REC would gain in fiscal convergence by joining a monetary zone, all other things being equal.
The second sample includes monetary zones. Monetary zones cover countries whose local currency is pegged to an external reference currency by a fixed exchange rate and currency unions. In Africa, these are countries belonging to the CFA Franc Zone and the Rand Zone. With this sample, equation 1 is reestimated by replacing the variable by a dummy variable which takes the value 1 when a pair of countries belongs to a currency union and 0 if not. Results are presented in the fourth column. When the sample is again restricted to a sub-sample of monetary zones, the existence of a currency union does not increase the odd for convergent fiscal stances. The corresponding coefficient is positive (0.127) but not statistically significant.
Monetary zones proved to be the most effective forms of integration in fostering fiscal convergence between countries. There are several reasons explaining the effectiveness of monetary zones for fiscal convergence compared to RECs. The first is related to the intrinsic nature of monetary zones. Under exchange rate regime. This loss of monetary sovereignty also implies that each country loses the instrument for monetizing public deficits, which lays the initial groundwork for the fiscal convergence process. The second reason is lined to establishing convergence criteria in monetary zones as part of efforts to coordinate economic policies at the regional level to prevent conflicting objectives between conducting the common monetary policy and pursuing active domestic fiscal policies. To be effective, monetary policy in a monetary zone requires more rigorous management of public finances than in other RECs. More than just decorative, the adoption of convergence criteria in a monetary zone is the second phase for the convergence of fiscal balances of member countries.
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In sum, in line with the argument of the endogeneity of OCA criteria, the results above show that the existence of RECs help converge fiscal stances. This is explained by the macroeconomic convergence program often embedded in the policy coordination mechanisms of REC. The convergence strengthens even further when monetary zones are in place. These results call for further discussions in line with the theory of endogeneity of the OCA criteria and regarding the monetary integration projects on the continent. Source: Authors' estimates. Results of estimates based on public spending, net of interest on the debt (FD1). (***), (**), (*) stand for significant at 1 percent, 5 percent and 10 percent respectively. The robust standard deviations are in parentheses.
IV. Robustness checks
We investigate the robustness of our baseline findings by using an alternative measure of fiscal stance, changing the timeframe for computing fiscal divergence, and applying the GMM methodology to account for potential endogeneity biases.
measure of fiscal stance: the primary fiscal balance ( 2 . This fiscal indicator includes the effects of revenues. Equation (1) is re-estimated and reported in Table 5 columns [1] . Including revenue in the measurement of the divergence of fiscal stances does not alter the baseline results. The membership in a same REC reduces fiscal divergence between countries at the significance levels of 10 percent.
Timeframe for computing fiscal divergence. We re-estimate equation (1) using 3 and 5-year averages for fiscal divergence indicators. With this transformation, we expect to smoothen out potential short-term fluctuations and focused on the long-term relationship between our variables of interest. The results, provided in Table 5 GMM methodology. We further check whether our findings are robust when potential endogeneity is tentatively corrected for. To this end, we re-estimate equation (1) with the GMM-system methodology. The GMM-system methodology allows addressing potential endogeneity biases arising between some explanatory variables and fiscal indicators and it does not require external instruments. Source: Authors' estimates. (***), (**), (*) stand for significant at 1 percent, 5 percent and 10 percent respectively. The robust standard deviations are in parentheses.
V. Concluding remarks
This paper studied the role of African integration in the fiscal convergence of between countries. Using a broad sample of African countries and a broad range of estimates. The results show that the existence of REC lowers fiscal divergence of member countries significantly. Monetary zones proved to be the most effective form of integration in fostering fiscal convergence between countries. The traditional theory of Optimal Currency Areas has postulated a certain number of criteria to be observed before a monetary zone is formed. These criteria include strong trade intensity and high synchronization of the economic cycles of member countries. The endogeneity thesis of OCA criteria, initiated by Frankel and Rose (1997) , showed that a monetary zone generates structural changes that mitigate the results of the standard theory of monetary zones to a very great extent. Countries with very strong trade ties have more correlated business cycles (Frankel and Rose (1998) ). In addition to the channel of trade integration, the work by Darvas et al. (2005) also points out a second channel of endogeneity for the cycle synchronization criterion. The authors showed a significantly negative relation between fiscal divergence and cycle synchronization. Countries with relatively similar fiscal deficits tend to be in the same phases of economic cycles. For African countries, several papers including Tapsoba (2009) illustrated the phenomenon of endogeneity in the manner of Frankel and Rose (2009) , in other words, through trade: countries that trade more have more synchronous business cycles. In this paper, we show that monetary zones in African create the conditions for them to be sustainable by fostering the convergence of fiscal stances. This paper is the first step of the exploration of the OCA endogeneity argument through the fiscal channel. Future studies could focus on the relationship between fiscal convergence and business cycle synchronicity.
